Exposure of human leukemia NB4 cells to increasing concentrations of selenite switches the signaling from pro-survival to pro-apoptosis.
Selenium at low concentrations has a chemopreventive role against cancer, while at high concentrations, selenite exerts a direct antitumor effect. However, the mechanisms behind these effects remain elusive. In this study, we found that different concentrations of selenite triggered different signal pathways in human leukemia NB4 cells. Low concentrations of selenite elicited mild endoplasmic reticulum (ER) stress and mediated cell survival by activating unfolded protein response signaling, whereas high concentrations of selenite induced severe ER stress and caused cell death by activation of the pro-apoptotic transcription factors GADD153. In addition, selenite at low concentrations activated other anti-apoptotic pathways, such as AKT and ERK, whereas high concentrations of selenite induced activation of p53 and oxidative stress, which mediated the antitumor activity of selenite by causing mitochondrial dysfunction and caspase activation. These findings uncover the molecular mechanisms of the chemopreventive and antitumor effects of different concentrations of selenite.